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Research 
in  the  Faculty 

A  recent  meeting  of  Cana¬ 
dian  educators,  organized  by 
Dr.  A.  Angel,  Director  of  our 
Institute  of  Medical  Sciences 
and  his  colleagues,  consid¬ 
ered  the  important  role  that 
research  experience  can  play 
in  the  formation  of  future 
physicians.  Only  a  minority 
of  our  medical  students  will 
become  full  time  physician- 
scientists  in  basic  science 
laboratories  and  a  somewhat 
greater  number,  though  still 
a  small  proportion,  will  be¬ 
come  full-time  clinician- 
scientists  conducting 
research  in  clinical  settings, 
primarily  university  teaching 
hospitals. 

However,  even  those  who 
will  never  go  on  to  research 
careers  but  who  have  had 
the  opportunity  to  engage  in 
serious  biomedical  investiga¬ 
tion,  either  as  undergraduate 
medical  students  or  during 
their  postgraduate  years,  will 
be  better  physicians  for  it. 

The  disciplined  approach  ' 
that  research  demands  has 
much  wider  application  in  a 
professional  life;  the  spirit  of 
inquiry  and  of  constructive 
skepticism  that  it  engenders 
is  a  much  more  fitting  atti¬ 
tude  for  successful  medical 
practice  than  a  docile  accep¬ 
tance  of  received  informa¬ 
tion.  Perhaps  most  impor¬ 
tant,  the  research-oriented 
physician  is  better  able  to 
appreciate,  evaluate  and  use 
new  information  as  it  ap¬ 
pears  in  the  scientific 
literature. 

Our  medical  school  en¬ 
courages  student  participa¬ 
tion  in  research  through  a 
variety  of  undergraduate 
programs,  including  an  MD/ 
PhD  program  for  which  a  few 
students  each  year  can  qual¬ 
ify.  (It  is  a  seven  year  pro¬ 
gram  with  several  options  for 
integrating  research  training 
leading  to  the  graduate  doc¬ 
torate  with  medical  studies 
leading  to  the  MD  degree.) 
We  also  encourage  research 
experience  during  or  imme¬ 
diately  following  residency 
training  in  one  of  the  special¬ 
ties.  Of  course,  there  are  also 
extensive  graduate  programs 
leading  directly  to  the  M.Sc. 
or  Ph  D.  degrees  offered  by 
the  1*1  graduate  departments 
which  have  their  base  in  our 
Faculty.  More  than  800  stu¬ 
dents  are  enrolled  in  those 
programs  at  any  lime  and 
Irom  their  ranks  will  be 
drawn  Canada's  academic 
leaders  ol  tomorrow  in  the 
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life  sciences  and  medical 
schools. 

To  support  these  programs 
our  departments  and  teach¬ 
ing  hospitals  have  built 
research  teams  that,  in  the 
aggregate,  constitute  the 
largest  concentration  of 
biomedical  expertise  in  this 
country.  Last  year  our  inves¬ 
tigators,  on  campus  and  in 
the  teaching  hospitals, 
attracted  more  than  S53  mil¬ 
lion  in  external  research 
grant  support.  This  is  by  far 
the  largest  sum  of  any  Cana¬ 
dian  health  science  centre. 
When  one  considers  that  in 
this  country,  unlike  in  the 
United  States,  research 
overhead  costs  and  the  salar¬ 
ies  of  principal  investigators 
are  not  provided,  this  figure 
compares  favourably  with 
the  record  of  many  of  the 
leading  research-oriented 
American  medical  schools. 

Support  for  research  per¬ 
sonnel  is  also  gratifying.  In  a 
recent  book  devoted  to 
holders  of  Canada's  current 
Medical  Research  Council 
Scientist  Awards,  eight  of  the 
thirty  subjects  are  members 
of  this  Faculty.  We  also  have 
at  present  thirty-two  MRC 
scholars  and  twenty-seven 
MRC  Fellows. 

This  is  very  much  in  keep¬ 
ing  with  our  Faculty  mission, 
which  is  "to  generate  and 
disseminate  new  knowledge 
about  human  biology,  health 
and  illness  and  to  educate 
practitioners  and  scientists 
in  the  fields  of  medicine  and 
health  care  . . .  with  the  aim 
of  producing  leaders  in  these 
fields ...".  Each  of  Canada's 
sixteen  medical  schools  ful¬ 
fills  its  social  mandate  most 
effectively  when  it  does  well 
those  things  it  is  best 
equipped  to  do.  Given  the 
critical  mass  of  scientists  at 
the  University  of  Toronto  and 
its  excellent  basic  science 
and  clinical  tertiary  care 
programs,  this  Faculty 
should  be  able  to  make  re¬ 
search  contributions  of  high 
quality  more  readily  than 


most  of  our  sister  Canadian 
institutions  and  it  is  gratify¬ 
ing  that  we  are  actually 
doing  this. 

Appreciation  for  the  help 
that  makes  this  impressive 
research  performance  possi¬ 
ble  is  due  in  several  quar¬ 
ters.  The  University's  central 
administration  has  been  very 
supportive  of  our  Faculty’s 
mission  and  our  attempts  to 
achieve  it.  (For  example, 
during  the  past  year  the  Uni¬ 
versity  has  given  us  a  sub¬ 
stantial  interest-free  loan 
without  which  it  would  have 
been  impossible  to  put  in 
place  the  powerful  research 
magnetic  resonance  imaging 
facility  at  the  Toronto 
Western  Hospital.) 

Appreciation  is  also  due  to 
our  hospital-based  clinical 
and  research  faculty  who 
have  been  able  to  persuade 
their  hospital  administrat¬ 
ions  and  boards  of  trustees  to 
invest  funds  and  energy  to 
create  research  facilities. 

The  growing  importance  of 
the  resulting  hospital 
research. institutes  in  our 
Health  Science  Complex, 
while  not  without  problems, 
has  permitted  the  develop¬ 
ment  of  important  research 
areas  in  a  way  that  would 
not  have  been  possible  with 
University  funds  alone. 

My  colleagues  in  the 
Dean's  Office  and  I  have 
strongly  encouraged  re¬ 
search  development  by  all 
the  means  available  to  us.  I 
do  not  in  any  way  apologize 
for  this  support,  while  rec¬ 
ognizing  clearly  that  the 
Faculty  also  has  other  high 
priorities.  We  cannot  shrink 
from  participating  in  today's 
biological  revolution.  As  Dr. 
George  Keyworth,  Scientific 
Advisor  to  President  Reagan, 
testified  before  a  U.S.  con¬ 
gressional  committee:  "Bio¬ 
logical  sciences  stand  on  the 
brink  of  understanding  that  I 
can  only  liken  to  the  brink 
that  Einstein  saw  for  physics 
in  1905.” 

The  pace  of  discovery  now¬ 
adays  is  bewildering.  One 
could  list  over  twenty  major 
discoveries  in  the  past  five 
years  that  have  or  will  soon 
have  clinical  application.  It 
is  now  a  truism  that  the  bio¬ 
medical  research  of  today 
determines  medical  practice 
tomorrow.  (Among  the  con¬ 
tributors  to  new  knowledge 
with  important  clinical 
implications  are  some  of  our 
own  Faculty  members,  for 
example,  Drs.  Lap-Chee  Tsui 
and  Manuel  Buchwald  (Med¬ 
ical  Genetics  and  Hospital 
for  Sick  Children)  who  have 
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discovered  the  chromosome 
in  which  the  defective  gene 
for  cystic  fibrosis  is  located; 
and  Dr.  Thk  Mak  and  col¬ 
leagues  (Medical  Biophysics 
and  Ontario  Cancer  Institute) 
who  isolated  the  gene  which 
codes  for  the  T-lymphocyte 
receptor,  the  fundamental 
recognition  unit  of  the 
immune  system.) 

The  reader  who  has  fol¬ 
lowed  me  thus  far  might 
conclude  that  I  am  not  only 
proud  but  also  complacent 
about  our  research  perfor¬ 
mance.  This  is  far  from  the 
case.  Our  research  grants  per 
full  time  faculty  member  are 
not  the  highest  in  Canada; 
our  investigators'  papers  are 
not  in  the  very  leading  inter¬ 
national  journals  ( Nature , 
Science,  New  England  Jour¬ 
nal  of  Medicine,  etc.)  as  often 
as  we  would  like;  the  finan¬ 
cial  support  for  the  infra¬ 
structure  that  supports  re¬ 
search  in  our  campus-based 
departments  is  inadequate; 
the  service  responsibilities 
assigned  to  our  clinical 
investigators  are  too  heavy; 
we  have  not  been'  able  to 
fund  some  of  our  own  high 
priorities  for  research  devel¬ 
opment,  and  so  on. 

Nevertheless,  our  Faculty's 
research  capability  is  grow¬ 
ing.  Our  students  have  good 
research  role  models.  The 
transfer  time  from  labora¬ 
tory  bench  to  application  in 
our  clinical  settings,  while 
consistent  with  responsible 
safeguards,  is  as  rapid  as 
anywhere  in  the  world.  Our 
capacity  to  interest  superb 
graduate  students  and  bril¬ 
liant  young  scientists  and 
clinicians  in  coming  to 
Toronto  is  higher  than  ever. 
Our  research  development 
therefore,  is  satisfying 
though  much  more  remains 
to  be  done.** 

Frederick  H.  Lovvy 
Dean 
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For  almost  26  years,  the  ph  ysicians  prac¬ 
tising  in  Picton,  Ontario  (population 
5,000)  have  met  for  a  few  hours  every 
Saturday  morning.  In  these  meetings, 
they  might  discuss  their  difficult  or 
interesting  cases,  listen  to  a  specialist 
from  nearby  Belleville  or  Kingston,  or 
they  may  review  articles  from  recent 
medical  journals.  The  physicians—  their 
number  has  swollen  to  15  from  the  angi¬ 
nal  four — find  the  meetings  an  excellent 
source  of  knowledge  transfer. 


From  Toronto,  Telemedicine 
for  Ontario  offers  health-care 
seminars  by  teleconferencing 
to  over  100  subscriber  hospi¬ 
tals  and  clinics.  Not  surpris¬ 
ingly,  the  majority  of  sub¬ 
scribers  are  located  in 
Northern  Ontario. 

The  Faculty’s  Office  of 
Continuing  Education  (CE) 
runs  over  25  seminars  per 
year  for  hundreds  of  physi¬ 
cians  and  the  allied  health 
professions.  And  these  fig¬ 
ures  do  not  include  the 
dozens  of  seminars  imple¬ 
mented  by  individual  Faculty 
departments  and  hospitals 
each  year. 


...  knowledge  dou¬ 
bles  every  10  years 
and  the  undergrad¬ 
uate  medical  cur¬ 
riculum  is  revamped 
every  six  ...  medi¬ 
cal  education  must 
be  an  ongoing  pro¬ 
cess. 


Though  it  takes  many 
guises,  it  is  abundantly  clear 
that  physicians  and  those  in 
the  allied  health  professions 
have  both  the  need  and  the 
desire  to  continue  the  educa¬ 
tion  process  after  formal 
graduation.  When  one  con¬ 
siders  that  knowledge  dou¬ 


bles  every  ten  years  and  that 
the  undergraduate  medical 
curriculum  is  revamped 
every  six,  it  becomes  appar¬ 
ent  that  medical  education 
must  be  an  ongoing  process. 

"Every  health  care  profes¬ 
sional,"  believes  Dr.  Colin 
Woolf,  Assistant  Dean,  Con¬ 
tinuing  Medical  Education, 
"has  a  personal  responsibil¬ 
ity  to  keep  up  to  date."  And 
he  continues,  "the  Faculty 
has  a  responsibility  to  aid  in 
this  process." 

Recognizing  the  Need 

Four  years  ago,  the  Faculty 
showed  its  commitment  to 
CE  by  the  creation  of  the 
position  of  Assistant  Dean  — 
Continuing  Education.  Pre¬ 
vious  to  this,  CE  existed  but 
without  a  formal  structure. 
Dr.  Woolf,  who  was 
appointed  to  his  position  in 
July  of  1985,  credits  his 
predecessor,  Dr.  Fred  Fallis, 
with  giving  CE  its  new 
respectability. 

"In  the  last  six  months,  I’ve 
really  been  firming  up  the 
organization  of  CE  at  the 
Faculty  level,”  Dr.  Woolf 
explains.  "The  first  step  was 
to  recognize  that  the  Faculty 
Continuing  Education  Com¬ 
mittee,  with  representatives 
from  all  the  departments,  is 
the  central  core  of  the 
Faculty  effort.  The  Depart¬ 
ment  CE  Coordinators  on  this 
Committee  are  responsible 


for  encouraging  and  helping 
develop  the  departmental  CE 
efforts.  To  assist  the  work  of 
the  Committee,  we've 
recently  written  a  framework 
for  planning  and  develop¬ 
ment  for  the  future  of  CE 
within  the  Faculty.  With  this 
in  mind,  we  are  now  working 
on  a  coordinated  master-plan 
to  be  initiated  by  input  from 
various  departments,  hospi¬ 
tals  and  various  medical 
associations.  Using  this 
master-plan  we  should  be 
able  to  develop  programs  for 
the  needs  ol  individual 
health  professionals." 


Dr.  Colin  Woolf,  Associate  Dean  - 
Continuing  Education 


Dr.  Woolf  believes  the 
future  trend  of  CE  will  be  the 
development  of  personal 
continuing  educalion  plans 
and  this  will  involve  taking 
courses  to  the  learner.  He 
says  that  in  past  years,  for  a 
busy  doctor  to  take  a  course 
often  meant  leaving  his/her 
practice  for  a  period  of  time, 
which  is  not  always  an 
acceptable  solution.  Now, 
the  Office  is  looking  into 
technically-advanced  areas 
like  teleconferencing  and 
computerized  databases, 
which  are  methods  that 
encourage  learning  at  home. 
The  Office  is  also  in  the  pro¬ 
cess  of  finalizing  a  program 
of  Clinical  TYaineeships.  As 
Dr.  Woolf  explains,  the  CE 
office  will  match  physicians 
with  specialists,  so  they  can 
spend  short  periods  ol  time 
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in  Toronto  learning  under  a 
recognized  expert.  He  gives 
an  example  of  a  family  phy¬ 
sician  who  is  interested  in 
up-grading  his  knowledge  of 
Cardiology.  He  will  be  given 
the  opportunity  to  work  with 
one  of  our  specialists  in  Car¬ 
diology,  learning  those 
aspects  with  an  immediate 
application  to  his  practice.  In 
addition  he  might  wish  to  be 
involved  in  intellectually 
stimulating  new  investiga¬ 
tive  techniques. 

Researching  the  Learning 
Process 

Visiting  Rosenstadt  Professor 
at  the  University  of  Toronto, 
Dr.  Lynn  Curry,  has  spent 
several  years  researching 
how  various  physician 
groups  learn  and  how  pro¬ 
grams  should  be  targetted 
ior  optimal  learning.  Dr. 
Curry  says  that  this  type  of 
research  is  invaluable  in 
planning  courses. 


...  to  develop  pro¬ 
grams  for  the 
needs  of  individ¬ 
ual  health 
professionals. 


In  her  work,  she  has 
arrived  at  some  interesting 
conclusions.  For  instance,  it 
would  appear  that  surgeons 
prefer  to  be  instructed 
through  "hands-on”  exper¬ 
ience,  while  paediatricians 
learn  well  in  small  workshop 
situations  and  family  physi¬ 
cians  are  best  taught  in  lec¬ 
tures.  It  is  also  interesting 
that  in  using  new  knowledge, 
surgeons  seem  to  be  more 
adventuresome.  They  will 
apply  what  they  have 
learned  in  about  three 
weeks;  however,  family  phy¬ 
sicians  usually  wait  for  about 
six  months. 

In  the  other  major 
research  focus,  Joanne  Mar¬ 
shall,  a  Librarian-Researcher, 
is  looking  into  the  use  physi¬ 
cians  are  making  of  compu¬ 
ters.  Specifically,  she  is  hop¬ 
ing  lo  determine  the  relative 
importance  of  computerized 
databases.  On-line  databases 
have  the  potential  to  become 
very  valuable  tools,  espe¬ 
cially  for  rural  physicians, 
since  they  contain  up-to-date 
information  on  new  treat¬ 
ments  and  drugs. 

Dr.  Woolf  says  that  it  is  a 
fairly  new  concept  that 
research  in  education  can  be 
applied  to  medical  learning. 
But,  he  adds,  the  evidence 
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shows  that  not  only  must  the 
information  presented  be 
current  and  relevant;  it  must 
also  be  presented  by  the  best 
available  teaching  methods 
and  techniques. 

Ten  Steps  to  a  Well  Run 
Course 

Administrative  Co-ordinator 
Sandra  Leith  explains  that 
the  CE  Office  offers  its  organ¬ 
izational  expertise  to  the 
entire  medical  community. 

As  an  aspect  of  this,  they 
developed  a  brochure  called 
"Ten  Steps  to  Developing  a 
Continuing  Medical  Educa¬ 
tion  Course."  The  booklet 
outlines  areas  to  consider 
when  planning  a  course, 
from  the  original  concept,  to 
booking  hotel  space  for  par¬ 
ticipants,  to  evaluating  the 
course's  impact.  Ms  Leith 
says  the  CE  Office  is  a 
resource  and  course  organiz¬ 
ers  should  be  aware  that  ser¬ 
vices  can  be  tailored  to  their 
need. 

The  Office  is  also  in  the 
process  of  implementing  a 
speaker's  bureau-type  ser¬ 
vice.  When  this  sendee  is  in 
place,  anyone  holding  a 
seminar  on  a  particular  topic 
can  call  the  CE  Office  and 
they  will  do  the  leg  work  in 
locating  a  speaker.  The  Onta¬ 
rio  Medical  Association 
allots  each  chapter  medical 
association  money  to  pay  for 
part  of  that  speaker's 
expenses  if  he/she  has  to 
travel  out  of  town. 

Putting  Research  into 
Practice 

As  Dr.  Woolf  concludes,  this 
Faculty  of  Medicine  has  tre¬ 
mendous  teaching  resources. 
His  office  will  attempt  to 
coordinate  the  CE  effort  so 
that  U.  of  T.  has  a  leadership 
role  in  Continuing  Medical 
Education. 


Should  the  Lay 
Public  Play  a 
Role  in  Review 
of  Medical 
Research? 


In  the  following  dialogue,  Prof.  Abbyann 
Lynch,  Director  of  the  Westminster  Insti¬ 
tute  for  Ethics  and  Human  Values  a  t  the 
University  of  Western  Ontario  and  Chair¬ 
man  of  the  University  of  Toronto's 
Human  Subjects  Review  ( Policy I  Com¬ 
mittee,  and  Dr.  Louis  Siminovitch,  Uni¬ 
versity  Professor  and  Director  of  Re¬ 
search  at  the  Mount  Sinai  Research 
Institute,  address  ethical  considerations 
in  medical  research.  This  subject  is  par¬ 
ticularly  interesting,  because  human 
trials  in  gene  therapy  are  coming  closer 
to  reality. 

Prof.  Lynch: 

In  principle,  the  public  has 
to  be  involved  in  review  of 
the  ethics  of  medical 
research  that  involves  the 
use  of  human  subjects.  Much 
of  this  research  is  publicly 
funded;  it  has  potential 
impact  on  society;  the  sub- 

Prof  Lynch: 

"...  wc  must  re¬ 
ly  on  Ihc  scient¬ 
ists  lo  give  us 
estimates  as  lo 
what  can  and 
cannot  be  done, 
w  hat  could  hap¬ 
pen  and  what 
seems  Impro¬ 
bable.  " 


Dr.  Siminovitch: 

In  order  lo 
make  Inlomwd 
ludgemenls,  II 
Is  necessary  to 
be  as  well  In- 
formed  as  pos¬ 
sible  on  both 
sides  ol  Ihc  ar¬ 
gument. 


jects  are  most  often 
members  of  the  public.  If 
such  research  goes  poorly, 
the  public  picks  up  the  pie¬ 
ces;  if  it  goes  well,  we  all 
benefit  —  so  the  public  must 
be  involved  from  the  very 
beginning. 

Until  this  point,  our  Ethics 
Review  Committee  (Policy) 
has  not  looked  at  any  genetic 
research.  Given  recent 
developments  in  the  U.S.,  it 
will  probably  come  up  soon. 

When  one  starts  discussing 
genetic  research,  we  must 
distinguish  between  germ 
line  and  somatic  experimen¬ 
tation.  Many  people  would 
argue  that  we  are  ready  to 
talk  only  about  somatic 
research  —  that  we  are  not 
going  to  alter  hereditary 
properties  in  the  germ  line  — 
we  are  just  going  to  restrict 
the  effect  to  one  individual. 
We  must  make  this  distinc¬ 
tion  because  there  is  general 
concern  in  the  U.S.  about 
using  recombinant  DNA,  as 
the  discussions  in  Cambridge 
(Mass.)  showed.  We  may  say 
that  people  should  not  fear 
this  approach,  but  the  fact  is 
that  people  are  concerned 
and  that  concern  must  be 
addressed. 

In  regard  to  the  type  of 
restrictions  that  should  be  in 
place  concerning  this 
research,  1  think  we  would 
all  agree  that  there  are  some 
things  which  ought  not  be 
attempted.  But  in  terms  of 
the  specific  diseases  that  we 
may  be  able  to  affect  using 
such  research,  there  are  a 
number  of  questions  which 
should  be  answered: 

What  are  the  possible  side- 
effects  of  such  research? 
Should  we  insist  on  trying 
alternative  treatments 
first? 

What  are  the  possibilities 
of  abuse  here? 

How  can  we  best  monitor 
this  kind  of 
treatment-research? 

We  of  the  lay  public  ask 
such  questions  because  we 
are  really  interested  in  this 
research,  but  we  have  cer¬ 
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tain  reservations  about  it  as 
well.  How  marvelous  it 
would  be  to  cure  some  of  the 
diseases  in  question;  but  in 
the  meantime,  what  if  the 
germ  line  should  be  altered 
accidently?  For  now,  we 
must  rely  on  the  scientists  to 
give  us  estimates  as  to  what 
can  and  cannot  be  done, 
what  could  happen  and  what 
seems  improbable. 


"If...  research 
goes  poorly,  the 
public  picks  up  the 
pieces;  if  it  goes 
well,  we  all 
benefit ..." 


I  think  the  scientific  com¬ 
munity  has  come  to  take  it 
for  granted  that  research 
involving  human  beings 
should  be  subject  to  ethical 
review.  Initially,  there  was 
resistance;  all  persons  would 
have  a  certain  love  for  the 
product  they  work  to  pro¬ 
duce  and  might  not  want  it 
modified  in  any  way  by  any 
other  persons.  But  now 
review  is  understood  and 
welcomed  as  well. 

We  can  consider  research 
in  gene  therapy  similar  in 
some  respects  to  new  drug 
trials.  We  have  the  same 
concerns  about  risk,  side- 
effects,  consent  and  justice 
in  selection  of  research  sub¬ 
jects  in  both  cases.  But  the 
big  difference  with  research 
on  gene  therapy  is  that  we 
are  using  living  material  that 


has  been  altered  in  a  man¬ 
made  way  to  transform  a 
fundamental  ongoing  life 
process.  By  means  of  this 
intervention,  the  genetic 
code  for  this  person  will  be 
changed  —  a  basic  transfor¬ 
mation  of  the  individual  uni¬ 
que  human  constitution  of 
this  person. 

Thus,  while  there  are  sim¬ 
ilarities  to  drug  trials,  and 
we  ask  virtually  the  same 
kinds  of  ethical  questions, 
there  is  this  underlying 
theme  that  one  is  tampering 
with  nature  —  taking  over 
God's  work.  One  must  have  a 
certain  sympathy  for  this 
point  of  view.  If  there  is 
error,  it  may  or  may  not  be 
retrievable.  Some  would  go 
on  to  argue  that  genetic 
therapy  is  not  unlike  use  of 
plastic  parts,  for  example, 
heart,  hip,  joint,  etc.  when 
this  was  a  new  process.  With 
plastic  parts,  however,  there 
seem  to  be  other  alternatives 
available  for  helping  the 
patient.  With  gene  therapy, 
we  are  entering  a  "last  ditch" 
effort;  the  patient  has  no 
other  options  and  this  proce¬ 
dure  may  provide  the  only 
opportunity  left  to  the 
patient  for  living.  Further,  it 
is  not  clear  whether  such 
therapy  is  reversible;  this  is 
not  the  case  with  the  plastic 
part,  which  presumably,  can 
always  be  removed. 

I  think  most  people  have  a 
reverence  for  life.  I’m  not 
speaking  of  religious  rever¬ 
ence  only,  but  of  a  general 
recognition  that  this  kind  of 
research  is  touching  on  a 
fundamental  aspect  of  all 
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human  life.  Since  DNA  and 
genetic  composition  are 
common  in  all  people,  when 
we  intervene  here,  we  are 
doing  something  which  is 
really  quite  awesome. 

The  scientific  and  philoso¬ 
phical  communities  must 
take  a  more  aggressive 
approach  to  public  education 
in  this  whole  area.  This 
means  more  than  education 
in  science  only.  More  educa¬ 
tion  about  scientific  method 
is  not  going  to  answer  the 
ethical  questions  arising.  We 
really  need  to  couple  general 
scientific  knowledge  with 
thoughtful  consideration  of 
the  moral  and  social  implica¬ 
tions  of  the  use  of  such 
scientific  knowledge  and 
technology. 

The  public  has  had  con¬ 
cerns  about  new  therapies 
before.  We  must  always  go 
through  a  stage  of  funda¬ 
mental  research  on  the  way 
to  accepted  practice.  We 
thus  talk  about  a  research 
project  first  and  then  a  ther¬ 
apy.  In  the  present  case,  we 
are  in  the  middle;  this  is  an 
"innovative  therapy"  or 
"experimental  medicine"  and 
thus  we  have  problems.  Is  it 
to  be  considered  more  a 
research  project  or  is  it  to  be 
more  a  therapy?  Which  kinds 
of  ethical  considerations 
apply  in  such  a  mixed  case? 

In  research,  the  aim  is  for 
more  knowledge;  in  therapy, 
the  aim  is  to  help  the  person. 
Innovative  therapy  is  doing 
both  of  these  at  once.  You 
can  say  that  overall  the 
knowledge  from  such 
research  is  to  benefit  people, 


but  people  aren’t  "throw¬ 
away"  items.  People  can't  be 
used  as  mere  objects  on  the 
way  to  knowledge;  without 
being  "used",  there  can  be 
no  advance  in  knowledge  or 
therapy.  Thus,  one  must  pro¬ 
ceed  with  caution  as  regards 
gene  therapy  and  all  other 
research  which  involves  the 
use  of  human  beings.  Scien¬ 
tific  and  ethical  review 
procedures  help  us  to  pro¬ 
ceed  with  such  caution. 

Dr.  Siminovileh: 

There  isn't  any  question  in 
my  mind  that  the  lay  public 
should  be  involved  in  some 
way  in  review  of  medical 
research  which  has  potential 
social  or  ethical  consequen¬ 
ces.  Such  research  will  affect 
them  in  the  long  term  and 
their  input  should  be  consi¬ 
dered  seriously.  However  it 
doesn’t  make  sense  for  the 
public  to  be  concerned  with 
the  day-to-day  operations  of 
most  laboratories. 

In  considering  the  nature 
of  lay  involvement,  it  should 
be  recognized  that  there  is  a 
price  to  pay.  Nearly  all 
research  with  ethical  and 
social  consequences  entails 
benefits  and  risks.  In  order  to 
make  informed  judgements, 
it  is  necessary  to  be  as  well 
informed  as  possible  about 
both  sides  of  the  argument. 
Understandably,  the  public  is 
in  a  much  better  position  to 
appraise  the  risks  and  often 
to  react  emotionally  to  the 
issues  at  hand.  Because  of 
the  relative  sophistication  of 
modern-day  medical 


research,  it  is  much  more 
difficult  for  the  public  to 
develop  a  reasoned  stance 
about  the  benefits  involved 
and  to  balance  these  against 
the  risks  appropriately. 

There  was  a  good  example, 
a  few  years  ago,  in  the  con¬ 
troversy  about  the  use  of 
recombinant  DNA  at  Har¬ 
vard.  A  lay  committee  was 
formed  to  determine 
whether  Harvard  should  be 
permitted  to  do  that  type  of 
research.  One  of  the 
members  of  the  committee, 
with  whom  I  talked,  said  she 
was  completely  against  it  in 
the  beginning.  She  felt  such 
work  would  contravene  her 
religious  beliefs.  However, 
the  more  she  learned  and 
understood,  the  more  her 
attitude  relaxed,  so  that  in 
the  end  she  voted  for  the 
work  to  proceed. 

The  important  thing  is  for 
the  lay  public  to  take  the 
time  to  learn  as  much  as 
possible  before  they  make  a 
judgement,  rather  than 
reacting  simply  on  emotion. 
The  medical  community  has 
some  responsibility  in  the 
education  process,  but 
essentially  if  the  lay  public 
wishes  to  play  a  role  in  deci¬ 
sion  making  they  have  some 
responsibility  to  educate 
themselves. 


"...  much  of  the 
concern  in  respect 
to  the  ethical  con¬ 
sequences  ...  has 
originated  from 
within  the  medi¬ 
cal  community 
itself. " 


As  far  as  the  type  of  res¬ 
trictions  that  should  be  in 
place,  obviously  you  do  not 
wish  to  condone  the  type  of 
research  that  was  done  in 
Germany  during  the  Second 
World  War.  There  is  a  limit. 
But  it  is  very,  very  difficult  to 
know  where  to  draw  the  line, 
in  some  cases. 

In  a  sense,  it  is  somewhat 
like  one's  opinion  of  porno¬ 
graphy.  There  is  a  whole 
spectrum  of  opinion,  and 
what  is  considered  accepta¬ 
ble  depends  a  great  deal  on 
individual  social  mores  and 
orientation.  In  fact,  the  level 
of  acceptability  will  some¬ 
times  change  a  bit  over  time. 
For  instance,  ten  years  ago, 
many  people  considered  in 
vitro  fertilization  beyond  the 
pale.  Now  it  is  essentially 


accepted  as  a  valid 
technology. 

We  have  to  recognize  that 
much  of  the  increasing  con¬ 
cern  in  respect  to  the  ethical 
and  social  consequences  of 
medical  research  has  origi¬ 
nated  from  within  the  medi¬ 
cal  community  itself.  Paren¬ 
thetically,  we  have  to  realize 
that  some  very  important 
advances  were  made  in  the 
past  under  experimental 
conditions  which  we  would 
now  consider  highly  unethi¬ 
cal.  Thus  although  there  is  a 
general  consensus  among 
the  community,  controversy 
exists  and  will  continue  to 
exist. 

Another  dramatic  illustra¬ 
tion  of  an  area  of  potential 
controversy  involves  the  use 
of  gene  therapy.  I  speak  now 
of  somatic  cell  gene  therapy, 
that  is,  therapy  which  will 
only  affect  the  individual 
concerned  and  will  not  be 
involved  in  the  passage  of 
genes  to  the  progeny.  A  large 
number  of  diseases  result 
from  defects  in  single  genes. 
Technology  is  now  becoming 
available  whereby  single 
genes  can  be  inserted  into 
bone  marrow  cells.  Theoreti¬ 
cally,  therefore,  it  should  be 
possible  to  remove  bone 
marrow  cells  from  the 
affected  individual,  insert 
the  normal  counterpart  of 
the  defective  gene,  and 
reconstitute  that  person's 
blood  system  with  cells  now 
carn/ing  the  normal  gene. 
Expression  of  this  gene 
would  then  "cure"  the  dis¬ 
ease.  The  technology  is  rela¬ 
tively  new  and  has  not  been 
appropriately  tested  in 
animal  models  and  there  is 
some  opinion  that,  ethically, 
application  to  man  should 
await  such  tests. 

Others  feel  that  there  is 
very  little  possibility  of  side 
effects,  and  that  because  the 
individuals  involved  are  at 
such  great  risk  from  their 
diseases,  it  would  be  unethi¬ 
cal  to  wait. 

It's  of  interest  that  these 
issues  are  now  being  dis¬ 
cussed  in  open  forum,  and 
that  in  the  past,  there  are 
good  illustrations  where 
resolution  has  occurred  after 
both  public  and  scientific 
communities  were  consulted. 
There  was  considerable  con¬ 
troversy  several  years  ago 
about  the  ethical  and  social 
issues  in  prenatal  screening, 
but  eventually  a  concensus 
was  reached,  at  least  in  Can¬ 
ada,  about  the  appropriate 
guidelines  for  such  screen¬ 
ing.  In  the  next  few  years,  as 
a  result  of  recombinant  DNA 
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research,  and  the  conse¬ 
quent  ability  to  probe  for  an 
increasing  number  of  genetic 
defects,  the  scope  for  such 
screening  will  increase 
markedly.  Several  new  ques¬ 
tions  will  arise  which  will 
require  extensive  discussion. 

I  mentioned  earlier  the 
controversy  which  ensued 
when  recombinant  DNA 
research  first  surfaced.  This 
debate  was  noteworthy  for 
several  reasons.  The 
research  involved  extremely 
powerful  unprecedented 
manipulation  of  genetic 
material,  and  there  was  both 
high  optimism  about  the 
potential  benefits  and  con¬ 
siderable  concern  about  the 
possible  risks  at  several  lev¬ 
els,  especially  in  respect  to 
biohazards.  To  my  knowl¬ 
edge  this  was  the  first  case 
where  scientists  themselves 
raised  the  issues  and  called  a 
moratorium  until  the  various 
risks  and  benefits  could  be 
evaluated.  The  public  invol¬ 
vement,  particularly  in  the 
U.S.,  was  remarkable,  and 
the  debates  were  interna¬ 
tional  in  scope.  Because  of 
the  nature  of  the  research, 
there  was  trepidation  of  the 
"power"  this  new  technology 
would  provide  to  geneticists 
for  genetic  manipulation  of 
man. 

The  examples  I  have  given 
indicate  the  increasing  con¬ 
cern  scientists  themselves 
take  about  the  ethical  and 
social  aspects  of  their  work. 
However,  as  science  pro¬ 
gresses,  new  problems  will 
inevitably  arise.  Scientists 
tend  to  "follow  their  noses" 
wherever  his/her  research 
leads.  In  my  view,  it's 
extremely  useful  if  the  public 
could  interact  knowledgea¬ 
bly  with  scientists  as  ethical 
and  social  issues  arise.  The 
ready  acceptance  of  the 
Human  Experimentation 
Committee  attests  to  the  will¬ 
ingness  of  scientists  to 
engage  in  such  dialogue.  But, 
as  I  indicated  earlier,  it 
requires  effort  on  both  sides. 
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It's  been  over  30  years 
since  Watson  and  Crick 
announced  that  they  had 
discovered  the  molecular 
structure  of  deoxyribonu¬ 
cleic  acid  —  DNA.  They 
explained  to  the  world  that 
DNA's  elegant  double-helix, 
found  in  the  nucleus  of  all 
living  cells,  is  composed  of 
four  simple  chemical  bases 
—  A,  T,  G  and  C  —  strung 
together  in  countless 
combinations. 

It  was  about  25  years  ago 
that  scientists  made  the 
heady  discovery  that  they 
could  actually  read  the 
genetic  codes  spelled  out  by 
the  combinations  of  A,  T,  G 
and  C.  They  found  that  each 
sequence  of  three  bases  gives 
encoded  blueprints  to  the 
cell  for  building  amino  acids 
into  proteins. 

In  the  early  1970’s,  the  dis¬ 
covery  was  made  that  by 
using  enzymes  (restriction 
endonucleases)  as  a  kind  of 
natural  scissors,  DNA  itself 
can  be  snipped  into  pieces. 
Once  it’s  cut  apart,  DNA 
from  any  species  can  be 
mixed  and  patched  in  by 
stitching  (ligating)  the  pieces. 
This  new,  recombined  DNA 
structure  is  stable  enough  to 
undergo  the  same  copying 
procedures  and  tests  as  the 
original  DNA  molecule. 

Hence  this  general  approach 
is  called  recombinant  DNA 
technology. 

At  about  the  same  time, 
researchers  found  that  DNA 
from  any  species,  including 
humans,  can  be  introduced 
into  simple  structures  called 
plasmids.  Plasmids  multiply 
quickly,  and  in  so  doing,  mil¬ 
lions  of  copies  of  the  intro¬ 
duced  gene  are  created. 

Then,  it  Is  possible  to  cut  the 
genes  out  of  their  plasmid 
hosts,  using  the  enzyme- 
scissors.  After  the  genes  are 
liberated,  the  scientist  can 
then  determine  the  sequence 
(read  the  code,  so  to  speak) 
and  determine  the  gene's 
structure. 

So,  today,  have 
researchers  in  this  Faculty  of 


Medicine  been  able  to 
exploit  the  knowledge  of 
DNA  that  has  built  up  over 
the  past  30  years?  Yes.  In 
fact,  Dr.  Jim  Friesen,  Chair¬ 
man  of  the  Department  of 
Medical  Genetics,  believes 
that  Toronto  is  undoubtedly 
the  most  exciting  research 
environment  in  Canada,  and 
rivals  other  centres  in  the 
world. 

Toronto-based  researchers 
have  received  considerable 
international  press  lately  for 
projects  that  found  the  T-cell 
receptor;  located  the  chrom¬ 
osome  which  contains  the 
gene  responsible  for  cystic 
fibrosis;  and  isolated  a  piece 
of  DNA  on  the  short  arm  of 
the  X-chromosome  known  to 
contain  the  gene  for 
Duchenne  muscular  dys¬ 
trophy.  But,  as  Dr.  Friesen 
points  out,  there  are  also 
many  projects  within  the 
Faculty  of  equal  significance 
that  have  not  been  publicly 
embraced,  simply  because 
they  are  not  so  easily  under¬ 
stood  by  lay  audiences. 

Dr.  Friesen  says  that 
science  has  come  through  an 
era  where  there  was  a  prim¬ 
ary  emphasis  on  technology. 
Now,  that  focus  has  shifted 
to  an  emphasis  on  the  biolog¬ 
ical  importance  of  the  ques¬ 
tions  being  studied. 

"Five  years  ago,  Molecular 
Biology  was  a  high  priority  in 
the  Faculty,"  he  says,  "But 
today,  people  are  saying  ‘We 
assume  you  are  a  maestro  of 
recombinant  DNA,  how  are 
you  using  your  technology?’" 


He  adds  that  the  Faculty 
has  arrived  at  the  stage 
where  enough  people  under¬ 
stand  and  use  the  technology 
of  recombinant  DNA  to  make 
it  a  kind  of  common  lan¬ 
guage.  Investigators  versed 
in  molecular  biology  can  fit 
into  almost  any  basic  science 
department.  As  Dr.  Friesen 
explains,  a  scientist  could 
work  out  of  a  department  of 
physiology  or  pharmacology 
as  readily  as  a  department  of 
biochemistry  or  genetics  if, 
for  instance,  his/her  main 
concern  is  the  interaction  of 
molecules  with  receptors. 

"TYaditionally  we  have 
been  thinking  along  depart¬ 
mental  lines,  but  when  you 
start  to  look  at  problems  of 
developmental  biology  — 
these  genetic  diseases  know 
no  such  boundaries." 

Fostering  a  Sense  of 
Community 

Toronto's  fluid  research 
environment  is  due  in  part  to 
the  number  of-young 
researchers  who  have  joined 
the  Faculty,  as  well  as  the 
willingness  of  Faculty 
members  to  embrace  new 
technological  and  scientific 
areas.  A  poll  of  basic  science 
chairmen  indentified  neuro¬ 
biology,  developmental  biol¬ 
ogy  and  protein  engineering 
as  the  three  major  areas  for 
development  in  the  next  five 
years.  These  are  all  areas  in 
which  the  technology  of 
manipulating  DNA  will  play 
a  major  role,  because  once  a 


gene  is  purified  it  can  be 
treated  as  a  chemical 
substance. 

It  is  then  possible  to  ana¬ 
lyse  and  study  it  by  various 
biochemical  methods.  The 
results  of  such  analysis  can 
reveal  how  the  cell  responds 
to  signals  controlled  by  its 
DNA. 

For  example,  in  the  area  of 
protein  engineering,  if  the 
researcher  knows  that  a  spe¬ 
cific  gene  codes  for  a  particu¬ 
lar  protein,  he/she  can  pre¬ 
dict  quite  accurately  how  the 
change  will  be  manifested  in 
the  resulting  protein.  The 
question  for  the  scientist 
then  becomes,  'If  I  make  sub¬ 
tle  changes  to  a  protein, 
whose  structure  and  function 
1  am  familiar  with,  can  I  then 
apply  this  to  understanding 
the  interaction  between  the 
resultant  protein  and  other 
molecules  that  it  naturally 
encounters  in  carrying  out 
its  job  in  the  cell?' 


...Toronto  is 
undoubted!]/  the 
most  exciting 
research  envir¬ 
onment  in  Can¬ 
ada,  and  rivals 
other  centres  in 
the  world. 


As  one  would  imagine,  this 
type  of  investigation  requires 
sophisticated  and  expensive 
equipment  to  gather  data 
and  then  analyse  it.  For 
instance,  the  Medical 
Research  Council  recently 
awarded  researchers  Jeremy 
Carver  and  Harry  Schachter, 
of  the  Departments  of  Medi¬ 
cal  Genetics  and  Biochemis¬ 
try,  over  Sl-million  towards 
the  purchase  of  a  mass  spec¬ 
trometer  and  a  nuclear  mag¬ 
netic  resonance  spectrome¬ 
ter.  These  instruments  will 
be  used  to  study  complex 
carbohydrate  structures, 
which  are  believed  to  be 


important  in  the  behaviour 
of  cells. 

However,  with  the  present 
funding  situation  these  types 
of  awards  are  rare.  As  Dr. 
Friesen  points  out,  the  uni¬ 
versity  often  finds  it  difficult 
to  mobilize  the  funds  neces¬ 
sary  to  initiate  capital- 
intensive  research. 

"This  is  an  area  where  pri¬ 
vate  industry  has  a  definite 
advantage,"  he  says.  He  adds 
that  the  Faculty's  relations 
with  firms  working  in  the 
area  of  biotechnology,  such 
as  Allelix,  Cangen  and  Con¬ 
naught  Labs,  can  result  in 
cooperation  between  indus¬ 
try  and  faculty  members. 

Within  the  Faculty,  Dr. 
Friesen  believes  that  knowl¬ 
edge  transfer  and  co¬ 
operation  must  be  fostered. 
He  notes  that  his  depart¬ 
ment’s  weekly  graduate  stu¬ 
dent  seminars  result  in  an 
amazing  amount  of  informa¬ 
tion  transfer.  This  is  largely 
because  those  people 
involved  are  coming  in  from 
outside  labs  at  Mount  Sinai, 
Sick  Children's  Hospital  and 
the  Ontario  Cancer  Institute, 
all  of  which  are  members  of 
the  same  University  depart¬ 
ment.  "We  have  to  create  an 
environment  where  people 
are  encouraged  to  talk  about 
their  work,"  he  says.  But  he 
feels  there  is  an  inherent 
contradiction,  where  on  one 
hand  the  granting  system 
demands  scientists  prove 
their  individuality  every 
three  years,  while  the 
Faculty  strives  for  mutual 
co-operation. 

In  conclusion,  Dr.  Friesen 
says,  molecular  biology  has 
come  of  age.  We  can  take  for 
granted  that  it  will  be  a  tool 
used  in  many  new  areas  of 
development.  In  some 
respects  Canadians  have 
lagged  behind  the  rest  of  the 
world.  Five  years  ago  not 
many  people  were  working 
with  recombinant  DNA,  now 
there  are  probably  hundreds. 

"I'd  say  at  this  point  we’ve 
caught  up  with  the  world, 
but  we  cannot  afford  to  be 


of  Recombinant  DNA... 


complacent,  because  the 
world  is  moving  too  fast. 
Simply  to  mark  time  is  to  fall 
behind." 

Any  article  on  the  Faculty's 
involvement  in  the  technol¬ 
ogy  of  recombinant  DNA 
would  be  severely  remiss 
without  discussion  with  some 
of  the  practitioners  of  the 
technique.  Short  overviews  of 
several  projects  now  going  on 
in  the  Faculty  are  presented 
in  the  following  section. 

Space  constraints  limit  the 
number  featured,  yet  the 
attempt  has  been  made  to 
cover  the  full  range  of 
interests. 


In  the  Department  of  Medi¬ 
cal  Genetics,  Dr.  Rob  Dunn's 
lab  is  interested  in  the  bio¬ 
chemistry  of  the  nervous  sys¬ 
tem.  Specifically,  the  lab  is 
studying  the  voltage-gated 
sodium  channel,  which  is 
composed  of  a  protein  that 
works  in  conjunction  with 
several  others  to  enable  cells 
in  the  nervous  system  to 
generate  action  potentials, 
and  ultimately  send  signals 
to  each  other. 

Although  the  sodium 
channel  is  an  essential  com¬ 
ponent  of  the  signal,  it  is  a 
fairly  rare  protein.  Standard 
biochemical  analysis  was  not 
applicable,  because  there 
was  not  enough  of  the  pro¬ 
tein  available.  However, 
using  the  techniques  of 
recombinant  DNA,  the  lab 
has  been  able  to  clone  the 
gene  that  encodes  the 


sodium  channel  of  rat  brain. 
Now  that  the  gene  is  cloned, 
it  is  possible  to  virtually 
mass  produce  it.  As  Dr.  Dunn 
explains,  because  the  com¬ 
plete  gene  sequence  is 
known  it  is  quite  possible  to 
predict  the  amino  acid 
sequence  that  makes  up  the 
sodium  channel  protein. 

Dr.  Dunn  says  the  next 
step  is  to  introduce  specific 
changes  to  the  DNA  code 
and  then  to  decipher  what 
the  effect  of  the  change  is  on 
the  protein.  The  investiga¬ 
tors  expect  that  that  infor¬ 
mation  can  then  be  used  to 
infer  what  parts  of  the 
sodium  channel  are  impor¬ 
tant  for  each  of  its  functions. 

"Hopefully,  we  will  be  able 
to  correlate  the  amino  acid 
sequence  we've  derived  from 
the  DNA  sequence  with  the 
functional  properties  of  the 
ion  channel,"  he  explains. 

He  adds  that  only  in  the 
past  two  or  three  years  have 
molecular  biologists  been 
able  to  engage  in  such  exact 
studies  of  membrane  pro¬ 
teins.  Now  this  type  of  inves¬ 
tigation  is  possible  because 
recombinant  DNA  has 
become  a  functional 
technology. 


Dr.  David  MacLennan, 
Chairman  of  the  Banting  and 
Best  Department  of  Medical 
Research,  has  explored  for 
the  past  17  years  how  cal¬ 
cium  is  pumped  into  and  out 
of  muscle  cells.  Starting  with 
the  knowledge  that  muscle 
cells  contract  when  calcium 


is  released  inside  them  and 
expand  when  calcium  is 
pumped  out,  Dr.  MacLennan 
and  his  associates  Chris¬ 
topher  Brandi,  Bozena  Korc- 
zak  and  Michael  Green 
worked  on  characterizing  the 
protein  transport  system 
responsible  for  pumping  the 
calcium  in  and  out. 

Dr.  MacLennan  says  that 
from  the  beginning  of  the 
investigation,  when  he  first 
isolated  the  transporter  — 
calcium  ATPase  —  he  wanted 
to  understand  the  structural 
basis  of  its  activity,  but 
lacked  the  tools  to  deduce  its 
structure.  Then,  about  five 
years  ago,  the  lab  started 
employing  recombinant  DNA 
and  was  able  to  work  back 
from  the  protein  end-product 
to  isolate  the  gene  that  codes 
for  the  primary  amino  acid 
sequence  —  the  first  in  the 
world  to  do  so  for  this  par¬ 
ticular  protein. 

"What  we  wanted  to  do 
was  to  understand  the  pro¬ 
tein's  structure,  but  first  we 
had  to  get  at  its  primary 
amino  acid  sequence,  and 
even  before  that  we  needed 
to  clone  the  gene  responsible 
and  to  sequence  it,"  Dr. 
MacLennan  explains. 

With  this  background 
information  at  hand,  the 
investigators  have  put 
together  a  three-dimensional 
model  to  illustrate  what  the 
component  parts  of  the  pro¬ 
tein  look  like.  Dr.  MacLen¬ 
nan  expects  that  with  the 
model,  they  will  be  able  to 
understand  how  the  protein 
moves  calcium.  This  knowl¬ 
edge,  already  a  key  element 
in  our  understanding  of  how 
muscle  relaxes,  may  ulti¬ 
mately  be  applied  to  under¬ 
standing  a  muscle  disease; 
whether  of  the  heart,  the 
walls  of  blood  vessels,  or 
skeletal  muscle. 

Dr.  Alan  Bernstein's  lab  at 
Mount  Sinai  Hospital’s 
Research  Institute  is  inter¬ 
ested  in  learning  how  cells 
differentiate.  His  group  is 
exploring  specifically  how 


stem  cells  in  the  blood- 
forming  hemopoietic  system 
decide  to  become  white  or 
red  cells,  and  finally  produce 
either  immunoglobulins  or 
hemoglobin,  respectively. 
They  are  also  investigating 
what  happens  in  leukemia 
where  stem  cells  proliferate 
abnormally. 


As  Dr.  John  Dick  describes, 
this  type  of  project  presents 
several  difficulties.  First,  not 
much  information  is  availa¬ 
ble  about  the  early  events  in 
stem  cell  differentiation  and 
second,  stem  cells  are  only 
present  at  a  frequency  of 
about  one  in  20,000.  The  lab 
hoped  to  introduce  a  foreign 
marker  gene,  whose  function 
was  well  documented,  into 
stem  cells  and  then  deter¬ 
mine  if  this  neogene  would 
eventually  appear  in  the  red 
and  white  cells. 

To  do  this,  the  researchers 
started  with  a  class  of  simple 
viruses  called  retroviruses, 
which  can  be  engineered 
quite  easily  to  carry  the 
marker  gene.  Retroviruses 
are  very  efficient  in  infecting 
other  cells.  Thus,  the 
researchers  hoped,  by  intro¬ 
ducing  the  retrovirus  prepa¬ 
ration  containing  the  marker 
gene  into  the  bone  marrow, 
that  the  stem  cells  eventu¬ 
ally  would  be  infected  with 
this  gene. 

The  next  step  was  to 
radiate  a  mouse,  killing  its 
bone  marrow,  and  then  give 
it  a  transplant  of  the  newly 
infected  bone  marrow  prepa¬ 


ration.  With  the  transplant, 
the  mouse's  hemopoietic  sys¬ 
tem  will  be  repopulated  with 
new  donor  bone  marrow. 
After  several  months,  the 
researchers  found  that  all 
the  cells  in  the  mouse's 
hemopoietic  system  con¬ 
tained  the  marker  gene. 

Presently,  the  lab  is  apply¬ 
ing  this  technology  to  human 
bone  marrow.  Dr.  Dicks  says 
that  the  work  at  this  point  is 
focussed  on  prototype  exper¬ 
iments,  again  using  the  ret¬ 
rovirus.  But,  he  says,  ulti¬ 
mately  the  lab  hopes  to  be 
able  to  introduce  genes  of 
clinical  relevance,  in  order  to 
correct  certain  genetic  dis¬ 
orders  which  affect  bone 
marrow  in  people. 


Three  years  ago  at  the  Onta¬ 
rio  Cancer  Institute,  Dr.  Tbk 
Mak’s  lab  identified  the  T- 
cell  receptor  gene.  This  work 
has  received  international 
attention  because 
researchers  have  found  that 
dozens  of  common  diseases, 
like  juvenile  diabetes,  rheu¬ 
matoid  arthritis  or  AIDS  may 
actually  be  affected  by 
defects  of  this  gene.  Organ 
rejection  in  transplants  is 
also  due  to  the  T-cell  recep¬ 
tor's  ability  to  mount  an 
immune  response  against  the 
foreign  tissue. 

Dr.  Mak  explains  that  the 
body's  immune  system  is 
divided  into  two  parts:  B- 
cells,  which  form  antibodies 
to  kill  off  bacteria,  and  T- 
cells  responsible  for  directing 
which  antibodies  the  B-cells 


should  make.  T-cells  can  also 
attack  certain  specific  anti¬ 
gens  [like  virus-infected  cells 
and  cancer  cells)  independ¬ 
ently  of  B-cells.  Scientists 
have  known  for  over  two 
decades  that  somehow  T- 
cells  can  distinguish  what  is 
a  virus,  and  thus  must  be 
destroyed,  and  what  is  self 
and  thus  must  be  preserved. 
It  was  also  clear  that  the  T- 
cell  receptor  that  made  this 
distinction  was  on  the  cell's 
surface. 

Using  techniques  of 
recombinant  DNA,  the  lab 
was  able  to  clone  all  the 
genes  used  in  T-cells  and  the 
genes  used  in  B-cells.  At  this 
point,  the  approach 
researchers  in  other  centres 
were  using  was  to  look  for 
genes  common  to  both  cells. 
Dr.  Mak's  lab  decided  to 
compare  differences  between 
the  genes  used  in  the  B  and  T 
cells. 

"We  were  lucky  enough  to 
find,  quite  early,  a  T-cell 
gene  that  looked  like  the 
immunoglobulin  gene  that 
codes  for  antibodies  in  B- 
cells.  Its  folded  shape  was 
reminiscent  of  the  shape  of 
immunoglobulin  and  we  also 
found  it  had  undergone  a 
physical  realignment  of  the 
bases  in  T-cells,  which  also 
happens  in  the  B-cell  gene," 
says  Dr.  Mak.  "And  it  was 
the  T-cell  receptor  gene." 

Dr.  Mak  says  that  several 
months  after  their  paper 
appeared,  a  group  at  Har¬ 
vard  University  announced 
that  they  had  purified  a  pro¬ 
tein  whose  structure  is  an 
antibody-like  gene  in  T-cells, 
thus  confirming  the  Toronto 
group's  finding. 

The  group  is  now  looking 
at  autoimmune  patients  to 
determine  if  there  are 
defects  in  the  T-cell  receptor 
gene,  which  may  cause  the 
T-cells  to  malfunction. 


At  the  Hospital  for  Sick 


Children,  Drs.  Lap-Chee  Tsui 
and  Manuel  Buchvvald  were 
successful  several  months 
ago  in  locating  the  chromo¬ 


some  that  contains  the  cystic 
fibrosis  (CF)  gene. 

The  team  used  genetic 
markers  —  short  pieces  of 
identified  DNA  —  that  iden¬ 
tify  specific  locations  on  a 
chromosome.  After  studying 
a  larger  number  of  markers 
on  different  chromosomes, 
the  group  found  one  close  to 
the  CF  gene.  Tsui  explains, 
"The  approach  was  purely 
genetic.  Since  we  don't  know 
what  the  gene  does,  we  stu¬ 
died  the  distribution  of  var¬ 
ious  markers  throughout  the 
chromosomes  of  families 
known  to  have  the  CF  gene 
in  their  germ  line.  We  then 
used  statistical  methods  to 
find  if  the  same  marker 
appeared  in  the  same  place." 

The  researchers  found  in 
their  studies  of  over  40  fami¬ 
lies,  that  85  percent  of  CF 
children  inherit  the  same 
marker  on  the  same  chromo¬ 
some  —  number  seven.  By 
inference,  the  gene  must  also 
be  on  chromosome  seven. 

Now  that  the  team  has 
found  a  region  close  to  the 
gene,  they  have  begun  the 
task  of  searching  gene-by¬ 
gene  in  the  region  close  to 
the  marker.  The  researchers 
believe  that  once  the  gene  is 
found,  it  will  be  possible  to 
determine  what  its  end  pro¬ 
duct  is  and  why  that  enzyme 
differs  from  what  is 
expressed  by  a  normal  gene. 
It  is  established  already  that 
in  CF  a  choride-transport 
function  is  missing  in  certain 
glands;  soon  it  may  be  possi¬ 
ble  to  find  why  that  happens. 

Dr.  Tsui  says  once  the 
responsible  gene  is  isolated 
and  characterized,  it  may  be 
possible  to  supply  the  miss¬ 
ing  gene  function.  However 
at  this  point,  finding  the  dis¬ 
tinctive  marker  on  chromo¬ 
some  seven  has  proven  use¬ 
ful  in  carrier  and  prenatal 
detection. 


In  the  lab  ol  Dr.  Ron  Worton, 
Chief  of  Genetics  at  the  Hos¬ 
pital  for  Sick  Children,  tech¬ 
niques  of  recombinant  DNA 
are  being  used  in  the  search 


for  the  Duchenne  Muscular 
Dystrophy  (DMD)  gene. 

Interest  in  the  project 
started  in  1978,  when  a  pae¬ 
diatric  research  associate 
from  Belguim  described  a 
rare  case  of  a  girl  with  DMD. 
The  DMD  gene  is  located  on 
the  X-chromosome,  thus  girls 
rarely  develop  DMD  because 
their  second  X-chromosome 
acts  as  a  counterbalance  to 
the  defective  one.  Boys,  with 
the  disorder,  are  much  more 
common  because  they  have 
only  one  X-chromosome  and 
their  Y-chromosome  cannot 
counter  the  problem. 

Chromosome  studies  on 
the  Belgian  girl  revealed  that 
part  of  the  short  arm  of  one 
X-chromosome  had  broken 
off  and  exchanged  with  a 
segment  from  the  short  arm 
of  chromosome  21.  The 
researchers  assumed  that  the 
break  in  the  X-chromosome 
may  have  come  in  the  mid¬ 
dle  of  the  DMD  gene  causing 
it  to  produce  a  faulty  gene 
product.  The  break  in 
chromosome  21  appeared  to 
occur  in- the  middle  of  a 
block  of  tandemly  repeated 
genes  encoding  a  component 
of  the  ribosome. 

In  about  1981,  the  labora¬ 
tory  of  Roy  Schmichel  in  Phi¬ 
ladelphia  announced  that 
they  had  cloned  and  charac¬ 
terized  the  ribosomal  genes 
from  chromosome  21.  Dr. 
Worton  contacted  the  group, 
requesting  permission  to  use 
DNA  segments  of  the  ribo¬ 
somal  gene  as  molecular 
probes.  With  these  probes, 
the  Toronto  group  was  able 
to  identify  from  the  patient  a 
DNA  fragment  from  the 
translocation  junction  of  the 
two  chromosomes.  In 
essence,  they  had  found  a 
long  piece  of  DNA  with  ribo¬ 
somal  genes  from  21  at  one 
end  and  sequences  from  the 
X-chromosome  at  the  other. 

In  subsequent  studies  over 
the  last  year,  Dr.  Worton  and 
his  colleagues,  Dr.  Peter  Ray 
and  Dr.  Margaret  Thompson, 
have  succeeded  in  showing 
that  the  region  of  the  X- 
chromosome  isolated,  maps 
very  close  to  the  DMD  gene. 
In  fact,  about  five  to  ten  per¬ 
cent  of  male  DMD  patients 
have  a  error  in  their  X- 
chromosome  that  deletes 
both  the  DMD  gene  and  the 
sequences  from  the  region 
that  has  been  cloned. 

"So  in  a  nutshell,  we  may 
have  isolated  a  piece  of  the 
DMD  gene.  The  challenge 
now  is  to  determine  if  the 
DNA  sequences  of  that 
region  encode  a  protein  that 
is  important  in  healthy  mus¬ 


cle  tissue,"  says  Dr.  Worton. 
He  explains  that  from  the 
DNA  clones,  it  should  be 
possible  to  generate  the  gene 
product  and  test  to  see  if  the 
product  is  present  in  normal 
boys,  but  not  DMD  patients. 

"Once  we  have  identified 
the  gene  product  it  should 
lead  us  to  a  better  under¬ 
standing  of  the  disease, 
which  hopefully  will  help  us 
to  combat  it,"  he  says. 


Prof.  D.  Pulleyblank's  lab,  in 
the  Department  of  Biochem¬ 
istry,  is  one  of  the  few  labs  in 
Canada  researching  the  basic 
structure  of  DNA.  Prof.  Pul- 
leyblank  explains  that  about 
a  decade  ago,  scientists  were 
beginning  to  believe  they 
had  found  all  that  was 
important  about  the  structu¬ 
ral  shape  of  DNA. 

About  six  years  ago  the 
first  single  crystal  structure 
of  a  synthetic  DNA  molecule 
was  solved.  All  previous 
structural  work  had  been 
performed  by  a  different 
method  which  required  the 
scientist  first  to  build  a 
model  and  then  to  fit  it  to  the 
data.  Single  crystal  analysis 
allows  one  to  get  the  struc¬ 
ture  directly  without  first 
building  a  model.  To  eve¬ 
ryone’s  surprise,  the  new 
method  yielded  a  totally  new 
structure  —  one  that  was 
left-handed  and  lumpy  (the 
"Z”  form)  instead  of  the  tra¬ 
ditional  right-handed  and 
smdofh  "B"  form.  Scientists 
working  in  the  field  soon 
realized  that  the  new  struc¬ 
ture  was  a  consequence  of 
the  special  sequence  of  bases 
and  the  conditions  of  high 
ionic  strength  under  which 
the  crystals  were  grown. 

Dr.  Pulleyblank's  lab  was 
among  the  first  to  demon¬ 
strate  that  untwisting  torsion 
can  replace  the  high  ionic 
strength  in  causing  DNA  to 
change  from  its  usual  right- 
handed  form  to  a  left-handed 
form.  Since  DNA  inside  bac¬ 
terial  cells  is  normally 
untwisted  it  was  reasonable 
to  enquire  whether  a  left 


handed  Z  form  could  arise  in 
a  living  cell.  Dr.  Pulley¬ 
blank's  lab  was  the  first  to 
demonstrate  that  this  can 
happen. 

The  lab  recently  disco¬ 
vered  another  novel  form  of 
DNA  helix  which  Dr.  Pulley- 
blank  feels  is  at  least  as  excit¬ 
ing  as  the  Z  form.  He  com¬ 
ments,  "This  is  the  first 
double  stranded  DNA  struc¬ 
ture  in  which  the  bases  are 
not  paired  in  the  usual 
Watson-Crick  fashion.  We  are 
still  actively  investigating 
the  details  of  the  new  struc¬ 
ture.  It  is  much  more  com¬ 
plex  than  the  Z  form  —  we 
have  some  reasonable 
guesses  but  the  technology 
does  not  yet  exist  which  can 
be  used  to  prove  our 
hypothesis.  The  next  few 
years  are  going  to  be  very 
exciting  indeed." 

The  DNA  sequences  which 
can  exist  in  the  new  forms 
are  abundant  in  cells  and  are 
replicated  in  the  normal 
way.  He  believes  that 
workers  in  the  field  are  a 
long  way  from  knowing 
which  biological  systems 
have  evolved  to  make  use  of 
the  new  forms.  But,  the 
abundance  of  the  special 
sequences  is  circumstancial 
evidence  suggesting  that  the 
new  forms  are  important. 

The  push  now  is  to  design 
experiments  that  will  show 
whether  these  new  forms 
arise  inside  cells  and  if  so 
under  what  conditions. mm* 


"...  we  cannot 
afford  to  be  com¬ 
placent,  because 
the  world  is  mov¬ 
ing  too  fast  To 
simply  mark  time 
is  to  get  behind. " 


tablet  tale 


Dr.  W.T.  Aikins: 
Calm  in  a  Sea  of 
TUrbulence 


"As  a  teacher  of  the  practice  of  surgery 
he  had  no  superior;  his  style  was  impres¬ 
sive,  his  advice  good,  and  hismethodsof 
demonstration  were  always  practical. 
As  a  clinical  teacher,  Professor  Aikins 
was  unequalled  in  this  country..." 


Even  in  Victorian  Toronto 
when  eloquent  eulogies  were 
the  order  of  the  day,  this 
tribute  to  Dr.  William  Tho¬ 
mas  Aikins  was  a  sincere 
appreciation  of  his  talents. 
Not  only  was  he  one  of  the 
first  native-born  Canadians 
to  teach  medicine,  but  he 
was  also  instrumental  in  the 
re-establishment  of  this 
Faculty  of  Medicine  almost 
100  years  ago. 

When  Dr.  Aikins  began  his 
medical  training  at  John 
Rolph's  Toronto  School  of 
Medicine  in  the  mid-1840's,  it 
was  during  a  time  of  consid¬ 
erable  upheaval  in  both 
politics  and  education.  The 
Family  Compact's  powerful 
grip  on  what  is  now  Ontario 
had  been  challenged  by 
rebellion  and  the  state's  role 
in  education  was  in  hot 
debate.  The  Faculty  of  Medi¬ 
cine  at  the  Provincial  Uni¬ 
versity  (then  known  as  King's 
College)  was  established  in 
1843,  but  its  existence  was 
short-lived.  In  1849, ‘an  Act  of 
Parliament  transformed  the 
Anglican  King's  College  to 
the  secular  University  of 
Toronto. 

At  that  time  many  people 
believed  that  secular 
government  had  no  business 
training  people  for  a  lucra¬ 
tive  profession  —  this 
included  medicine.  Thus,  the 
newly  formed  University  of 
Toronto  soon  lost  its  Faculty 
of  Medicine. 

Government's  role  in  edu¬ 
cation  was  so  widely  dis¬ 
puted  that  several  institu¬ 
tions  and  individuals  formed 
their  own  propietary  medical 
schools.  As  a  result,  in  a  30 
year  period  Toronto  boasted 
sometimes  three,  sometimes 
five  medical  schools  at  one 
time:  the  King's  College 


Faculty  of  Medicine,  the 
Upper  Canada  Medical 
School  at  Trinity  College, 
Victoria  University's  Medical 
School,  the  Ontario  Medical 
College  for  Women  and  John 
Rolph's  School  of  Medicine. 

Aikins'  Early  Career 

Following  graduation  from 
Victoria  College  in  Cobourg, 
where  Egerton  Ryerson  was 
principal,  Dr.  Aikins  studied 
at  Rolph's  School  and  was 
granted  his  medical  license 
in  1849.  Moving  to  Philadel¬ 
phia,  he  entered  the  Jeffer¬ 
son  Medical  College.  He 
graduated  the  next  year  with 
his  M.D.,  at  23. 
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Shortly  after,  he  returned 
to  Toronto,  securing  a  posi¬ 
tion  as  Anatomy  instructor  in 
Rolph’s  Toronto  School  of 
Medicine.  He  was  so  success¬ 
ful  a  teacher  that  he  was 
transferred  to  Surgery  where 
his  popularity  would  reflect 
less  on  his  peers.  Two  years 


later,  at  25,  he  became  head 
of  the  School,  allowing  John 
Rolph  to  perform  his  duties 
as  member  of  the  Legislative 
Assembly  in  Quebec.  Dr. 
Aikins  retained  his  position 
for  most  of  the  next  35  years. 

A  Hotbed  of  Hostility 

As  one  might  expect,  three 
medical  schools  in  one 
rather  small  city  lead  to 
fierce  competition.  However, 
it  was  soon  obvious  that  the 
Toronto  School  of  Medicine 
had  an  advantage  in  its 
founder's  membership  in  the 
legislative  assembly.  Dr. 
Rolph  supported  the  motion 
which  eventually  abolished 
the  King’s  College  Faculties 
of  Law  and  Medicine,  using 
the  old  argument  that  pro¬ 
fessional  training  was  not 
government's  responsibility. 
When  the  motion  passed, 
and  the  medical  school  was 
disbanded,  an  angry  group  of 
professors  from  King's  Col¬ 
lege  soon  joined  TVinity's 
Faculty  of  Medicine.  The 
hostility  continued. 

It  appears  that  Dr.  Rolph 
was  content  to  stay  active  in 
Parliament  and  leave 
responsibility  for  his  School 
in  Dr.  Aikins’  capable  hands. 
And  capable  he  was.  In  his 
career,  he  taught  some  of  the 
most  distinguished  doctors  in 
Canadian  medicine;  was  sur¬ 


geon  at  Toronto  General 
Hospital  for  30  years;  acted 
as  surgeon  to  Toronto's  Cen¬ 
tral  Jail;  was  a  founding 
member  of  the  Ontario  Col¬ 
lege  of  Physicians  and  Sur¬ 
geons;  and  still  found  time  to 
visit  Dr.  Joseph  Lister  three 
times  and  become  one  of  the 
first  physicians  in  Canada  to 
practise  Lister's  views  of 
antiseptic  surgery. 

Dr.  Aikins  made  many  con¬ 
tributions  in  the  develop¬ 
ment  of  surgery.  He  devised 
and  used  a  hoop-iron  splint 
for  fractures  of  the  humerus 
which  was  used  for  over  30 
years.  He  invented  a  fracture 
bed,  devised  the  use  of 
rubber  tubing  for  the  contin¬ 
uous  application  of  cold 
(before  Leiter  described  it) 
and  in  operations  necessitat¬ 
ing  loss  of  a  large  amount  of 
blood,  he  used  circular  tour¬ 
niquets  on  the  extremities  as 
"blood  savers". 

Practising  Antiseptic 
Technique 

In  his  book,  Varied  Opera¬ 
tions,  Dr.  Herbert  Bruce, 
once  a  pupil  of  Dr.  Aikins, 
described  the  surgeon  at 
work: 

"The  surgeon  (Dr.  Aikins) 
removed  his  coat,  turned 
up  the  cuffs  of  his  shirt, 
washed  his  hands  and 
dipped  them  in  a  solution 
of  bichloride,  put  his 
instruments  in  a  solution 
of  carbolic  acid  and  after  a 
few  minutes  transferred 
them  to  a  dish  of  boiling 
water.  He  then  proceeded 
to  operate.  My  student 
friend  and  I  took  turns 
holding  up  the  arm.  He 
made  a  vertical  incision 
over  the  projecting  elbow 
joint  and  then  with  a  small 
saw  carefully  removed  the 
end  of  the  humerus  and 
the  ulna,  which  constitute 
the  bony  joint,  and  after¬ 
wards  dissected  out  the 
remaining  synovial  mem¬ 


brane,  all  of  which  were 
involved.  When  this  was 
completed,  he  closed  the 
skin  and  covered  it  with  a 
dressing.  Although  observ¬ 
ing  some  of  the  Listerian 
methods  of  antiseptic, 
whenever  Dr.  Aikins 
wanted  to  park  his  knife, 
he  put  it  between  his 
teeth!  From  the  length  of 
time  taken  it  was  obvious 
that  he  worked  with  delib¬ 
eration.  At  one  o'clock  the 
mother  of  the  patient 
called  to  say  that  lunch 
was  ready.  So  after 
instructions  to  his  son  to 
keep  her  under,  the  three 
of  us  went  and  had  a 
hearty  meal,  returning 
later  to  relieve  the 
anaesthetist.  After  about 
an  hour's  delay,  the  opera¬ 
tion  proceeded  and  it  was 
finished  about  four 
o’clock.  The  patient’s  arm 
was  then  suspended  to  a 
pulley-like  contraption 
attached  to  the  ceiling. 
Despite  the  length  of  time 
taken  in  its  performance, 
the  operation  was  success¬ 
ful,  leaving  the  patient 
with  a  movable  elbow 
joint." 

As  administrator  of  the 
Toronto  School,  Dr.  Aikins 
retained  his  dignity,  even  in 
the  throes  of  dispute  with  the 
■frinity  College  Medical 
School.  There  was  no  way  to 
avoid  controvery,  since  both 
Schools  were  forced  to  share 
Toronto  General  as  then- 
teaching  hospitals.  Acrimony 
was  rampant,  examples  of 
which  the  lay  press  dutifully 
reported. 

Eventually,  a  Globe  editor¬ 
ial  suggested  the  reinstate¬ 
ment  of  the  Faculty  of  Medi¬ 
cine  within  the  provincial 
university.  Public  opinion 
now  favored  government 
funded  training  for  profes¬ 
sionals  and  the  medical 
schools  were  finding  them¬ 
selves  short  of  funds  for 
research  apparatus.  The  idea 
of  merging  the  schools  grad¬ 
ually  met  with  approval  and 
subsequently,  the  University 
of  Toronto  selected  the 
Toronto  School  of  Medicine 
as  its  medical  faculty, 
because  it  had  the  higher 
standards  and  better 
reputation. 

Dr.  Aikins  enthusiastically 
entered  the  negotiations  and 
planning  for  the  new  Faculty. 
He  felt  quite  strongly  that 
the  resources  of  a 
government-funded  univer¬ 
sity  would  be  a  boost  to  med¬ 
ical  knowledge.  It  was  no 
surprise  when  Dr.  Aikins  was 
unanimously  elected  the  first 
Dean  of  the  re-constituted 
Faculty  on  September  19, 

1887.  _ 


Physicians  practising  Lister's  vie Ws  of  antiseptic  surgery,  using  the  Lister 
Spray.  I  Photo  courtesy  of  the  Museum,  Academy  of  Mcdlclnel 
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When  one  considers  the  history  of  this 
Faculty  of  Medicine,  names  like  Aikins, 
FitzGerald,  Banting  and  Best  appear 
repeatedly  as  pioneers  and  developers. 
The  present  structure  of  this  school  was 
created  by  the  skills  and  talents  of  some 
extraordinary  personalities. 


Drs.  C.  Hollenberg  lleftl  and  Sellers  frlghtl  on  the  60th  Anniversary  of  the  dis¬ 
covery  of  insulin  in  November,  1981  Icourtesy  of  the  Bulletin!. 


There  are  other  names 
that  can  be  added  to  the  list 
of  contributors  to  this 
faculty,  one  of  the  most 
recent  being  that  of  Dr. 
Edward  Alexander  Sellers, 
who  died  last  summer.  In  his 
lifetime,  Dr.  Sellers  (father  of 
Dr.  E.M.  Sellers,  Associate 
Dean  —  Academic  Affairs) 
made  many  lasting  contribu¬ 
tions  to  the  administration  of 
the  Faculty  and  to  the  Uni¬ 
versity  as  a  whole.  As  well, 
he  was  considered  a  fine 
researcher,  particularly  for 
his  work  during  the  Second 
World  War. 

At  the  time  of  his  death, 

Dr.  Sellers  was  appointed  in 
the  Department  of  Pharma¬ 
cology,  and  was  Co-Director 
of  the  Banting  and  Best  Dia¬ 


betes  Centre,  which  he  estab¬ 
lished  with  Dr.  Charles  Hol¬ 
lenberg.  He  also  was  a 
Director  of  three  founda¬ 
tions;  the  Charles  H.  Best 
Foundation,  the  R.S. 
McLaughlin  Foundation  and 
the  Sellers  Foundation. 

A  development  in  this  area 
that  can  be  attributed  largely 
to  Dr.  Sellers'  efforts,  was  the 
recent  establishment  by  the 
McLaughlin  Foundation  of 
professorships  in  research  at 
four  of  the  teaching  hospi¬ 
tals.  This  is  the  first  time  the 
Foundation  has  funded  pure 
research.  It  was  a  decision 
spearheaded  by  Dr.  Sellers. 

A  Varied  Career 

Born  in  Winnipeg  in  1916,  Dr. 

Sellers  attended  Ridley  Col¬ 


lege  in  St.  Catharines,  then 
returned  to  the  University  of 
Manitoba,  where  he  com¬ 
pleted  his  M.D.  in  1939.  After 
serving  as  surgeon  com¬ 
mander  in  the  Royal  Cana¬ 
dian  Navy  during  the  War, 
he  came  to  Toronto  to  earn 
his  PhD  in  physiology.  In 
1946,  following  a  year  as 
Assistant  Professor  in  the 
Department  of  Pharmacol¬ 
ogy,  Dr.  Sellers  was 
appointed  Associate  Profes¬ 
sor  in  both  the  Department 
of  Physiology  and  the  Bant¬ 
ing  and  Best  Department  of 
Medical  Research.  He 
became  a  full  Professor  in 
1950. 

However  his  work,  in  the 
next  few  years,  was  not  con¬ 
fined  solely  to  the  University. 
While  retaining  his  appoint¬ 
ments  in  the  aforementioned 
departments,  Dr.  Sellers 
served,  from  1955-58,  as  Chief 
Superintendent  of  the 
National  Defence  Research 
Medical  Laboratories.  Fol¬ 
lowing  that  appointment,  he 
became  Chairman  of  the 
Department  of  Pharmacol¬ 
ogy,  and  in  1965  was 


appointed  Associate  Dean- 
Basic  Science.  In  this  posi¬ 
tion,  he  distinguished  him¬ 
self  in  his  responsibility  for 
developing  the  basic  science 
departments  in  the  new 
Medical  Sciences  Building. 

Dr.  Sellers  published  more 
than  100  papers  on  his 
research,  which  included 
work  on:  war  injuries,  thy¬ 
roid  diseases,  cold  adapta¬ 
tions,  and  stress.  He  was  an 
exemplary  teacher  who 
along  with  his  colleagues  in 


the  Department  of  Pharma¬ 
cology  prepared  the  lecture 
notes  which  became  the  his¬ 
torical  basis  for  the  now 
popular  textbook  Principles 
of  Medical  Pharmacology. 

In  his  private  life,  Dr. 
Sellers  was  an  avid  photo¬ 
grapher,  and  gardener.  In 
fact,  the  color  photos  hang¬ 
ing  in  the  Banting  and  Best 
Diabetes  Centre  are  exam¬ 
ples  of  Dr.  Sellers’  work. 


Grants  and  Awards 

■  The  Society  of  Graduates 
in  Health  Administration 
presented  its  annual  awards 
at  a  dinner  in  December.  The 
G.  Harvey  Agnevv  Award  for 
the  outstanding  student  at 
the  end  of  the  first  year  of 
the  Master's  program  was 
presented  to  Marg  Lawson 
The  Canadian  Liquid  Air 
award  to  the  student  who 
demonstrates  highest  aca¬ 
demic  achievement  in  the 
first  year  ol  the  M.H.Sc.  was 
given  to  Tony  Schardt.  The 
Bums  Roth  Award  for  high 
achievement  in  a  student 
paper  was  given  to  Lois 
Uniat,  with  honorable  men¬ 
tion  to  Maureen  McKenna. 
The  Zeidler  Foundation  Scho¬ 
larships  for  a  student  enter¬ 
ing  the  program  was  given  to 
Mamie  Weber.  The  R.  Allan 
Hay  Award  is  presented 
through  a  trust  established 
by  the  Ontario  Hospital 
Association.  It  recognizes 
practical  achievements  dur¬ 
ing  the  graduate  progam. 

The  award  for  achievement 
In  the  second  year  practicum 
was  presented  to  Sister  Eli¬ 
zabeth  Davis,  and  for  the 
first  year  practicum  to  Marg 


Lawson.  The  Literary 
Achievement  Award  recog¬ 
nizes  graduates  who  have 
made  a  contribution  to  the 
field  of  health  administration 
through  written  presenta¬ 
tion;  it  was  awarded  to  Sher- 
ril  Gelmon  and  Vytas  Micke- 
viclus.  The  President's 
Achievement  Award  gives 
recognition  to  an  outstand¬ 
ing  graduate  who  has  made  a 
significant  contribution  to 
the  development  ol  health 
care  administration;  this 
year's  recipient  was  Peter 
Camithers. 


■  Last  fall,  Dr.  Bernhard 
Cinader,  a  professor  of 
Immunology,  was  named  an 
Officer  of  the  Order  of  Can¬ 
ada.  Dr.  Cinader  is  well 
known  for  his  research  in 
immunology  as  well  as  his 
active  support  for  contem¬ 
porary  Canadian  Native  art. 


■  The  following  candidates 
were  awarded  Medical 
Research  Scholarships,  effec¬ 
tive  January  1st,  this  year: 
Christine  Campbell,  Depart¬ 
ment  ol  Medical  Genetics; 
Richard  Gronsta|skl, 


Department  of  Medical  Bio¬ 
physics;  Gordon  Mills, 
Department  of  Obstetrics 
and  Gynaecology;  Lyanne 
Schlichter,  Department  of 
Physiology,  and  David  Willi¬ 
ams,  Department  of 
Biochemistry. 


-  v  V  - 


■  In  the  fall  of  1985,  Dr.  Rose 
Sheinin,  Department  of 
Microbiology,  was  one  of  six 
Canadian  women  awarded 
honorary  degrees  by  Mount 
Saint  Vincent  University  in 
Halifax.  Dr.  Sheinin  is  a 
highly  respected  cancer 
researcher  and  has  made 
many  valuable  contributions 
to  this  university. 


■  Dr.  Walter  Zingg,  Director 
of  the  Institute  of  Biomedical 
Engineering,  will  be  awarded 
an  honorary  degree  from 
Laval  University  later  this 
spring. 

Appointments 

■  Mr.  David  0.  Shedden  has 
been  appointed  the  new 
administrator  of  the  Clarke 
Institute  of  Psychiatry.  He 
succeeds  Mr.  Richard  C. 
Hansen,  who  retired  in 
October. 

■  The  Hospital  for  Sick 
Children  will  have  a  new 
President  and  Chief  Execu- 


tablet  talk 


The  Harry  Whittaker 
Memorial  Fund 

A  memorial  fund  to  commemorate  Harry  Whittaker 
has  been  established  by  the  students 
of  the  Faculty  of  Medicine.  The  fund  will  be 
used  for  an  annual  award  to  be  given 
to  a  First  Year  student  who  possesses  those  humane  qualities 
characteristic  of  the  late  Harry  Whittaker. 

Please  make  donations  payable  to: 

HARRY  WHITIAKER  MEMORIAL  FUND 
c/o  U  of  T.  Medical  Society 
Medical  Sciences  Building 
1  King's  College  Circle,  Rm.  2141 
Ibronto,  Ontario 
M5S  1A8 

Receipts  for  income  tax  will  be  issued. 

Please  include  your  mailing  address. 


tive  Officer  starting  April  21. 
David  Martin,  formerly  Pres¬ 
ident  and  CEO  at  Toronto 
East  General  Hospital  will 
replace  Douglas  Snedden, 
who  will  continue  his  associ¬ 
ation  with  HSC  as  a  consul¬ 
tant  for  the  hospital's  rede¬ 
velopment  project. 

■  Dr.  J.  Nethercott,  Director 
Occupational  &  Environmen¬ 
tal  Health  Unit,  recently  was 
appointed  to  a  Ministry  of 
Labour  Advisory  Council's 
Task  Force  that  is  reviewing 
the  proposed  regulation  of 
arsenic. 

■  Dr.  Robert  Haslam  has 
been  appointed  Chairman  of 
the  Department  of  Paediat¬ 
rics  and  Paediatrician-in- 
Chief  at  the  Hospital  for  Sick 
Children,  effective  July  1st, 
1986.  Dr.  Haslam  comes  to 
the  Faculty  from  the  Univer¬ 
sity  of  Calgary,  where  he  has 
been  Professor  and  Head  of 
the  Department  of  Paediat¬ 
rics  as  well  as  Professor  of 
Clinical  Neuroscience. 

■  In  administrative  news, 
Maureen  Ibdd,  formerly  of 
the  Dean's  Office,  has  moved 
to  the  Department  of  Medi¬ 
cine  as  Business  Officer. 

Also,  Cecilia  King  has  moved 
to  the  Department  of  Surgery 
as  Business  Officer. 

Events 

■  The  first  Llewellyn- 
Thomas  lecture  is  scheduled 
for  Thursday,  February  27th, 
at  8:00  in  the  Auditorium, 
Medical  Sciences  Building. 
The  speaker,  LR.  Young,  is  a 
Professor  of  Aeronautics  and 
Astronautics  at  MIT.  His 
topic  is  "Eye  movement  on 
earth  and  in  space."  Prof. 
Young  was  a  principal  inves¬ 
tigator  in  NASA's  Spacelab 


program  and  has  vast  expe¬ 
rience  in  biomedical  engi¬ 
neering.  The  Canadian 
astronauts  have  also  been 
invited  to  the  lecture. 

The  lecture  is  sponsored 
jointly  by  the  Faculty  of  App¬ 
lied  Science  and  Engineering 
and  the  Faculty  of  Medicine. 

■  A  retirement  dinner  for  Dr. 
Donald  Fraser,  of  the 
Department  of  Paediatrics 
and  Sick  Kid's  Hospital,  is 
planned  for  April  30  at  the 
Four  Seasons  Hotel.  Col¬ 
leagues  and  friends  may 
obtain  tickets  by  calling 
978-2718 

■  The  1985  Faculty  of  Medi¬ 
cine  United  Way  campaign 
was  the  most  successful  in 
recent  years.  The  Faculty 
received  one  of  the  four 
awards  given  by  the  Univer¬ 
sity  campaign  for  the  grea¬ 
test  net  increase  in  contribu¬ 
tions.  This  success  was  due 
especially  to  the  efforts  of 
the  many  departmental  and 
unit  coordinators  in  the 
Faculty:  Prof.  E.  Akesson, 
Anatomy;  Mariana  Arteaga, 
Studies  in  Medical  Educa¬ 
tion;  Richard  Austin,  Pathol¬ 
ogy;  Elizabeth  Blscerdl,  Cen¬ 
tral  Services;  Mna  Brup.avs, 
Division  of  Teaching  Labs; 
Janette  Campbell  Nutritional 
Sciences;  Lesley  Crisp, 
Microbiology;  Connie 
Drummond,  Physiology; 
Nancy  Homell,  Biochemis¬ 
try;  Kevin  Gaedry,  Instruc¬ 
tional  Media  Services;  Sher- 
ril  Gelmon,  Deans'  Office;  Dr. 
D.  Kadar,  Pharmacology; 
Pauline  Kwan,  Health 
Administration;  Linda 
Mamelak,  Medical  Genetics; 
Isofeel  McKone,  Medicine; 
Vera  MeSnyk,  Surgery; 
Dolores  Olsen,  Family  and 
Community  Medicine;  Kath¬ 
leen  Ralston,  Rehabilitation 


Medicine;  C.  Reid,  Paediat¬ 
rics;  Francis  Rioual,  Art  as 
Applied  to  Medicine;  Amy 
Reszczynski,  Ophthalmology; 
Hala  Safcbour,  Medical 
Research;  Erene  Stanley, 
Anaesthesia;  Robert  Tishi- 
ranl,  Preventive  Medicine 
and  Biostatistics;  Stella 
Zegas,  Immunology. 

Medical  Students  Seek  Help 

B  This  summer,  a  group  of 
about  15  second  year  med 
students  hope  to  work  in 
medical  fields  in  underdeve¬ 
loped  countries.  We  have 
been  accepted  into  pro¬ 
grammes  in  several  areas  in 
Africa  and  India. 


Our  purpose  in  this  project 
is  two-fold.  First,  it  will  be 
highly  educational:  both 
medically  and  culturally.  It 
will  enable  us  to  gain  “hands- 
on''  experience  with  patients 
whose  diseases  we  would 
otherwise  only  read  about  in 
textbooks.  In  the  process,  we 
will  learn  first-hand  about 
the  social  and  cultural  situa¬ 
tion  of  these  people. 

Second,  we  can  provide 
service.  All  of  the  countries 
in  which  we  shall  work  are 
understaffed  in  terms  of 
medical  and  paramedical 
personnel.  As  medical  stu¬ 
dents,  we  can  provide  free 
semi-skilled  assistance  in 
these  areas. 

Our  major  obstacle  is  fund¬ 
ing.  Costs  vary  from  S2000  to 
S4000  per  student  for  the 
summer.  We  are  asking  for 
your  help.  Please  direct  any 
questions,  suggestions  or 
donations  to: 

Ms  Jennifer  Young 
Medical  Society  Office 
Medical  Sciences  Building 
1  King's  College  Circle 
U.  of  T. 

M5S  1A8 

B  Other  student  events: 

Open  House  is  scheduled  for 
Saturday,  April  12th.  The 
theme  this  year  —  Medical 
Mystery  Tour.  Daffydil'86  is 
set  for  March  18-22  at  the 
Hart  House  Theatre.  Tickets 
(S6  Hiesday  -  Thursday  and 
S7  on  Friday  and  Saturday) 


are  available  by  mail  from 
the  Medical  Society  Office 
until  February  21.  Call  Mrs. 
Randall  at  978-8730  for  more 
information.  After  the  21st, 
tickets  may  be  purchased 
from  the  Hart  House  Box 
Office.  Call  978-8668  for  more 
information. 


b  On  Saturday  April  5th, 
students  from  the  Depart¬ 
ment  of  Rehabilitation  Medi¬ 
cine  will  host  "Sports  on 
Wheels"  at  Variety  Village  in 
Scarborough.  Since  the  stu¬ 
dents  began  hosting  the 
event  six  years  ago,  it  has 
grown  very  popular.  They 
expect  over  100  children, 
with  special  needs  from  all 
over  Southern  Ontario,  to 
participate.  Sports  on  Wheels 
was  designed  to  provide  the 
athletes  with  an  opportunity 
to  compete  at  various  levels 
of  skill,  according  to  each 
individual's  capabilities.  For 
more  information  call:  Sue 
Cuddie,  coordinator  at  (416) 
963-9771. 


At  the  Ontario  Hospital  Association  show  last  December,  the  Shared  Services  booth,  designed  by  Instructional  Media 
Services  IIMSI,  drew  considerable  attention. Shared  Services  Is  a  cooperative  group  of  health-care  services,  ope  rating  in 
and  around  Metro  Toronto.  Within  the  faculty.  IMS,  Central  and  technical  Services  arc  all  members  of  Shared  Services 
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Announcements 

■  The  Faculty  established 
two  committees  to  review 
the  implications  of  the 
merger  between  Tbronto 
General  and  Toronto  Western 
Hospitals.  The  joint  Facul- 
ly/TGH/TWH  planning  task 
force  was  chaired  by  Dr.  J.T 
Marotta,  Associate  Dean  — 
Clinical  and  Institutional 
Affairs.  The  members  of  the 
committee  are  Dr.  J.  Brebner, 
President  of  the  Medical 
Staff  Organization  at  TGH; 

Dr.  G.N.  Burrow,  Chairman 
of  the  Department  of  Medi¬ 
cine  and  Physician-in-Chief, 
TGH;  Dr.  J.  Edney,  President, 
Medical  Staff  Organization, 
TWH;  Ms  S.B.  Gelmon, 

Faculty  Development  Coor¬ 
dinator;  Mr.  C.C.  Hunt, 
former  president,  TWH;  Dr. 

B.  Langer,  Chairman, 
Department  of  Surgery;  Dr. 

V.  Lawson,  Chairman  Medi¬ 
cal  Advisory  Committee, 

TWH;  Dr.  F.G.  Pearson, 
Surgeon-in-Chief,  TGH;  Dr.  G. 
Pons,  Chairman,  Department 
of  Radiology;  Dr.  A.  Rapa- 
port,  Physician-in-Chief, 

TWH;  Dr.  H.E.  Scully,  Chair¬ 
man,  Medical  Advisory 
Board,  TGH;  Dr.  M.  Silver, 
Chairman,  Department  of 
Pathology;  Dr.  R.M.  Stone, 
Surgeon-in-Chief,  TWH;  Mr. 

W. V.  Stoughton,  President, 
TGH;  and  Mr.  M.R.F.  Tbylor, 
Acting  Chief  Executive 
Officer,  TWH. 

The  Hospitals'  Amalgama¬ 
tion  Education  Committee 
will  report  to  the  Undergrad¬ 
uate  Medical  Curriculum 
Committee.  It  is  chaired  by 
Dr.  E.M.  Sellers,  Associate 
Dean  —  Academic  Affairs. 

The  committee  members  are 
Neil  Brass,  Year  3  student, 
TWH;  Dr.  G.  Emery,  Year 
1/2/3  Hospital  Coordinator, 
TGH;  Mark  Halman,  Year  3 
student,  TGH;  Keith  Martin, 
Chief  Clerk,  TGH;  Dr.  R.  Mar¬ 
tin,  Year  4  Hospital  Coordi¬ 
nator,  TGH;  Dr.  A.  McLean, 
Assistant  Dean  —  Student 
Affairs;  Lise  Paquette,  Chief 
Clerk,  TWH;  Dr.  J.  Provan, 
Chairman  ol  the  Medical 
Education  Committee, 
Department  of  Surgery;  Dr. 

S.  Shafir,  Chairman,  Medical 
Education  Committee,  TGH; 
Dr.  R.M.  Stone,  Chairman, 
Medical  Education  Commit¬ 
tee,  TWH;  Dr.  H.  Vellend, 
Chairman  of  the  Medical 
Education  Committee, 
Department  of  Medicine;  Dr. 
H.  Weizel,  Year  1/2/3  Hospi¬ 
tal  Coordinator,  TWH;  and 
Dr.  D.  While,  Year  4  Hospital 
Coordinator,  TWH. 

These  two  committees  will 


report  to  the  Faculty  and  to 
the  University. 

■  The  following  external 
reviews  will  be  held  during 
the  winter  and  spring  of  1986: 
Medical  Genetics,  Physiol¬ 
ogy,  Occupational  and  Envir¬ 
onmental  Health  Unit, 
Pharmacology,  Medical  Bio¬ 
physics,  and  the  Banting  and 
Best  Diabetes  Centre.  Input 
from  faculty,  staff  and  stu¬ 
dents  is  most  welcome. 

Complement  Planning 

■  A  significant  plateau  in 
respect  to  complement  plan¬ 
ning  in  the  Faculty  of  Medi¬ 
cine  has  recently  been 
reached.  For  the  first  time  in 
this  Faculty's  history,  the 
Associate  Dean  of  Basic 
Sciences,  Dr.  Keith  Moore, 
has  succeeded  in  bringing 
the  Basic  Science  Chairmen 
together  in  a  joint  planning 
effort  around  tenure  com¬ 
plement.  They  have  agreed 
on  mechanisms  for  interde¬ 
partmental  review  and 
decision-making  on  both  spe¬ 
cific  appointments  and 
recruitment  policy. 

In  Community  Health, 
which  is  a  smaller  and  more 
program-oriented  sector,  a 
tradition  of  interdepartmen¬ 
tal  planning  and  decision¬ 
making  has  been  fostered  for 
some  years.  Dr.  Eugene 
Vayda,  the  Associate  Dean  of 
Community  Health,  and  the 
Chairman  of  his  sector  have 
prepared  a  complement  plan 
that  consolidates  the  pro¬ 
gram  plans  and  priorities 
they  have  developed  in 
recent  years. 

Dean  Lowy  has  made  it 
clear  that  these  are  not  the 
final  Faculty  plans  for  pro¬ 
gram  development  and  com¬ 
plement  in  the  basic  science 
and  community  health  sec¬ 
tors.  He  is  working  on  a 
more  Faculty-wide  perspec¬ 
tive  of  new  program  initia¬ 
tives.  The  Decanal  Tfeam  is 
developing  Faculty  priorities 
for  development  and  down¬ 
sizing  in  the  light  of  the 
harsh  realities  of  resource 
considerations.  Efforts  are 
being  made  to  integrate  the 
Basic  Science  and  Commun¬ 
ity  Health  plans  with  plans 
of  the  Hospital  Research 
Institutes.  The  Dean  is  aim¬ 
ing  to  develop  a  strategic 
plan  that  appropriately 
charts  a  course  for  excel¬ 
lence  In  teaching  and 
research  amidst  constrained 
resources.  — 


Continuing  Education  Courses 


Dale/Lo  cation 

Title/Fee 

Of  Interest  lb: 

April  4  -  May  11,  1986 

Medical  Sciences  Building 

Comprehensive  Medical  Review 
Program 

S480 

All  Physicians 

April  5,1986 

Medical  Sciences  Building 

Medicine  and  the  Politics 
ol Tobacco 

S75 

All  Physicians 

April  9-11,  1986 

Hospital  For  Sick  Children 

Paediatric  Update 

S190 

Family  Physicians 
Paediatricians 

April  10-11,  1986 

Onlarlo  Hospital 

Association 

Computer  Use  In  Occupational 
Therapy 

S140 

Occupational  Therapists 

April  18,  1986 

Medical  Sciences  Building 

Medical  Care  and  the  Quality 
of  Life:  Challenges  in  the  80's 

S90 

Psychiatrists, 

Surgeons,  Internists, 
Psychologists 

Health  Care  Planners 

April  19-20,  1986 

Sunnybrook  Medical  Centre 

Prosthetics  and  Orthotlcs 
for  Residents 

S60 

Orthopaedic 
and  Rehabilitation 
Medicine  Residents 

April  21-23,  1986 

Mount  Sinai  Hospital 

26th  Annual  Refresher  Course 
for  General  Surgeons 

S250 

General  Surgeons 

April  30,  1986 

Downtown  Holiday  Inn 

Clinical  Day  In  Obstetrics 
lor  Family  Physicians 

S80 

Family  Physicians 

April  30-May  1,  1986 

Hospital  for  Sick  Children 

Basic  Science  and  Clinical 

Aspects  of  Metabolic  Bone 

Disease  In  Children 

SI00 

Paediatricians, 

Endocrinologists 

Nephrologists 

May  1-2, 1986 

George  Ignalleif  Theatre 

Trinity  College 

The  New  Beginning:  A  Critical 
Appraisal  ol  Rehabilitation  of 
the  Head-Injured  Patient 

5150 

All  Professionals 
Involved  In 
Rehabilitating 
Head-!n|ured  Patients 

May  2-3,  1986 

Wellesley  Hospital 

Aesthetic  Plastic  Surgery 

S200 

Plastic  Surgeons 
Otolaryngologists 
Dermatologists 

General  Surgeons 

May  5, 1986 

Toronto  Western  Hospital 

Clinical-Pathological 

Course  on  Liver  Disease 

575 

Pathologists 

Gastroenterologists 

Hepatologlsts 

May  21, 1986 

Sheralon  Hole! 

Endometrial  Cancer: 

Risks,  Screenings  and 

Treatment 

S70 

Obstetricians, 

Gynaecologists, 

Pathologists, 

Family  Physicians 

May  26. 1986 

Mount  Sinai  Hospital 

Cardiac  Surgery 

Update 

5140 

Cardiac  Surgeons 

May  26-29,  1986 

Medical  Sciences  Building 

Radioimmunoassay 

S200 

Laboratory  Physicians 
Clinical  Chemists 
Clinical  Biochemists 

May  27-28,  1986 

Mount  Sinai  Hospital 

Advances  and  Controversies  In 
Vascular  Surgery  — 1986 

S250 

General  Surgeons 
Vascular  Surgeons 

Chest  Physicians 

May  29-30,  1986 

Mount  Sinai  Hospital 

General  Thoracic  Surgery 

S300 

General  Surgeons 
Thoracic  Surgeons 

Chest  Physicians 

June  6-7, 1986 

Metro  Toronto 

Convention  Centre 

Toronto  Neurology  Update 

S200 

Family  Physicians 
internists 

Psychiatrists 

June  7,  1986 

256  McCaul  Slrcel 

Hands  on  Hand  Rehabilitation  — 
A  Practical  Approach  to 
Physiotherapy 
for  Musculoskeletal 

Conditions 

5125 

Physiotherapists 

June  11-14,  1986 

Medical  Sciences  Building 

Advances  In  Interpretallve 
Biochemistry 

S250 

Laboratory  Physicians 
Clinical  Chemists 
Clinical  Biochemists 

tune  18-20,  1986  Curran!  Concepts  Pathologists 

Medical  Sciences  Building  In  TYansabdomlnal  Cytotechnologlsts 

Fine  Needle  Aspiration 
Cytology 
S350 

To  register  or  lor  more  Inlomiatlon,  coll  the  Ottice  ol  Continuing  Education  at:  (416)  978-2718 
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